Keywords: aggression eastern bluebird honest signal juvenile juvenile plumage Sialia sialis territoriality Juveniles of many avian species possess spotted or mottled plumage that is distinct from the plumage of adults. Such plumage has typically been assumed to aid in camouflaging vulnerable immature birds. Here, we propose that spotty plumage signals juvenile status, thereby decreasing aggression from territorial adults. We tested this hypothesis by measuring the aggressive responses of adult eastern bluebird males to different combinations of simultaneously presented taxidermic mounts. We found that territorial males attacked adult models significantly more than juvenile models, and that they attacked adult models with orange breasts (typical of adults) more frequently than they attacked adult models with spotty breasts (typical of juveniles). We found no difference in attack rates when models with white breasts (a novel trait) were presented with models possessing spotty breasts. These observations indicate that breast colour is a cue used by territorial adults when identifying conspecific intruders, but that adults do not recognize juvenile-specific plumage as such. Adults respond aggressively only to orangebreasted intruders. Ó
Juveniles of many avian species possess spotted or mottled plumage that is distinct from the plumage of adults. Such plumage has typically been assumed to aid in camouflaging vulnerable immature birds. Here, we propose that spotty plumage signals juvenile status, thereby decreasing aggression from territorial adults. We tested this hypothesis by measuring the aggressive responses of adult eastern bluebird males to different combinations of simultaneously presented taxidermic mounts. We found that territorial males attacked adult models significantly more than juvenile models, and that they attacked adult models with orange breasts (typical of adults) more frequently than they attacked adult models with spotty breasts (typical of juveniles). We found no difference in attack rates when models with white breasts (a novel trait) were presented with models possessing spotty breasts. These observations indicate that breast colour is a cue used by territorial adults when identifying conspecific intruders, but that adults do not recognize juvenile-specific plumage as such. Adults respond aggressively only to orangebreasted intruders. A growing empirical and theoretical literature supports the hypothesis that the plumage colour and pattern of many adult birds is shaped by sexual and social selection (Hill & McGraw 2006) , but relatively little research has explored how intraspecific influences may shape the appearance of juvenile birds. Functional explanations regarding the appearance of juvenile plumage have been few (Penteriani et al. 2007; Tanner & Richner 2008; Galvan et al. 2008) , possibly because drab juvenile plumage is presumed to represent an ancestral appearance with no current functional significance (Maley & Winker 2007) .
When the function of juvenile plumage has been considered, it has generally been assumed to aid in the concealment of vulnerable fledglings (Graber 1955); however, there is little empirical evidence to support this assumption. Another commonly held hypothesis regarding the spotted and streaked breasts and backs of juvenile sparrows (family Emberizidae) and thrushes (family Turdidae) is that these characteristics are ancestral traits that appear during development with no adaptive function. Certainly, juvenile plumage appears to be highly conserved; that is, juvenile plumage within a taxonomic group is frequently quite similar despite stark differences between adult plumages within the same group (Graber 1955) . However, given the conspicuousness of some juvenile colour displays and the variation in colour expression among closely related taxa (Maley & Winker 2007) , functional explanations for the colour and pattern of juvenile plumage warrant consideration.
An alternative to these hypotheses is that juvenile plumage coloration serves as an intraspecific signal. When intraspecific aggression is high, both subordinate and dominant individuals benefit from honest signals that communicate status (Parker 1974; Johnstone 1997; Dale 2006) . Such signals can benefit subordinate individuals by decreasing aggression from dominant individuals, and they can also benefit dominant individuals by limiting the number of aggressive actions they must take (Rohwer 1978; Møller 1987; Hein et al. 2003) . If juveniles aggregate after the breeding season while still wearing juvenile plumage, the appearance of this plumage could serve as signal of rank, mediating interactions with other juveniles. Alternatively, juvenile appearance could function as a signal of age, thereby limiting aggression during encounters with conspecific adults. Accordingly, in species with high levels of territoriality and intraspecific aggression, juveniles should benefit from traits that honestly signal age and reproductive immaturity (Ligon 2009).
One species in which juveniles would appear to benefit from a signal of immaturity is the eastern bluebird. Adult bluebirds are aggressively territorial and have extended breeding seasons in the southeastern United States (Gowaty & Plissner 1998) . Protracted breeding seasons increase the likelihood that juvenile bluebirds
